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(54) SE LF-DIAG N O SAB LE METHOD OF VIBRATING GYRO AND VIBRATING GYRO AND 
ELECTRONIC DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibrating gyro 
with reduced size, weight and cost. 
SOLUTION: A first electrode 1 20 is arranged vertically 
with respect to the Coriolis direction in a vibrator 100, 
the vibrator 100 is displaced in the Coriolis direction by 
impressing a bias signal on at least one of a second 
electrode 210, opposed to the first electrode 120 on one 
side in the Coriolis direction and a third electrode 220 
opposed to the first electrode 1 20 on the other side in 
the Coriolis direction, displacement in the Coriolis 
direction of the vibrator 100 is detected from the 
second electrode 210 and the third electrode 220, and 
the existence of abnormality is self^diagnosed. Thus, 
since a self-diagnosis can be performed by displacing 
the vibrator, abnormality of the vibrator itself can be 
diagnosed. Since a simple circuit is used, the size, the 
weight and the cost can be reduced. 
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(57) 

[flBfe^M ioo icii, =-y *y *rt»c»u 

2 otc#ft1-£^H<^m«i2 2 0O'>4< £t>— #tc, 

«¥fciai&fcjflvvr^*fca& % 'hSMfc* iSS^b, 




aalaa mum 



z a ttmsnzt a ^ i G»wf^fe 

MtDU & B»*r Z^b b T 

BUB LTfc«i-8*«ig***U 

8 tfctfcflr* t i±. m&mm--c*> *> . raw* u < 
ixfc t # ttAma&jfo tmmi>fa\ztt lt*3m-* 3 y 



or, 

^*<W^*5^X^lRl-1-S*Ho«ffi^^U, MIS* 

<03y*y*fi<D*tt**mju M^ji^sa^ 
[it** s ] frm^xmimzm-<nnte\cn%mz 

W«i^'f T^flr*frBttlDi"8 r fc «r#»ti- 

[f***i o] *MaiR-<D««. at* mie*h<d* 

Sr&frJMKfc-TS, ll*«7M90^fni»l!:Bt 

[»** 1 1 ] KM 2M10 £>vvf toNcBtt*) 

WWOPIifcSiW] 
[o oo il 

>r y^>f ^ nfc ^^cffiv^ p>^8ig«&^>f n o a a* 

[0 00 2] 

mKwn*s*4*&Mistu*4r--x#m*.. aa»»f 
[0 0 0 31 :^C, flefe^a»i?^ 

E8 8f±Ea7<0 9 Ox-90 x»f®a"C*>*)> H9tt^<D 

W9f«MBolfc*:«j*#^«:. - 2 8 113 8 

[0 0 0 4] H7MH9^V^ »*^n9 0 
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fi**ssa6iHis».9 1 ob. mm* loofrhmx is ti 

9 20t % £B^BrlH]&9 o 1 k % ^yf902i, 

[0 0 0 5] mmiS^J n90 (D^&j^ 1 0 0 2fct*H{fc 
2 0 0J2, ^-T^n-r^^^x^J:U % ^m^SrW 

h *fiRji-«>-o^®tcta:»t^tt^< urnmmi 3 

0. 140t, <Lli«el 3 0, 14 0G>ttttfc*bfc 

fcfg— wii i2ot sr^r-rso r -e, < titi i 
30, i 4 ooKitfeH^ffii2:a:S5i"S*rRi«rffl*fr 
[pjl:VH\ ^-(Di^i 2 OicmStl-S^fpjSr^y ^-y 

mi 20 b t&m,fsLmz&WL£tiTtzz>. 

[0 0 0 6] m#2 00lt, ^9^^*5±I4 1 
0, TI4 2 0^ ##4 0 0i:m5. ##4 0 0 

0. 1 4 0fc»ftUT»ltb*Lfc< Uimffi2 3 0. 2 
40h S-©i«120Wtil 20ai:3yt!;^ 

<7)ti 12 0 Oii 12 0b fc«*fl«Ci8V^T»fiI"t-5 

BHcom«2 2ot, m—<DmMi 2 o^m^ 1 20a 
km~<nmm2 1 0 t<omm. m-<omm 1 2 0 
*>«si 20b fc*=oM2 20 *«>MM#*u<fc 

§ £ 5 ic^So^f- 100 fetifcNr-r&s<* «>w*i5:*fci-S 
&S2 5 0 <t£r*rr*o 

[0 0 0 7] ^tt, rtflHCfiOBHM 0 OjWfcjtMtfc 
#»4 0 0fc, JL&4 1 0, T*4 2 0**H#$Jv 9 
-OH2.1 0 X SHOlffi2 2 0iS^/U— 2^-/1^4 1 
1.4 1 2-?Jh^4 l 0O#Mc3lffiSH5. 

[0 0 0 8] ^@JliIlS9 1 Ott, ^-<Dm«l2 1 0tCg£ 

&*nfc#-<3»fflleIK50lh JTEomffi 2 2 0 tc 

0 1 , m~(n&tti\E}&5 0 2^ga*$ttfc^iatieiK5 1 

1 h lm&\s)1&5 1 UcSa»*ttfcAGClHlIS5 1 2 
fc, AGCIHJK5 1 2i:< L^®SI2 3 0, 2 4 0£tC 

[0 0 0 9] m-&XmiB}&9 2 0lt <D«ltt|[pJ&5 

oxt. m~<Dikm\B\m 5 0 2 1 % &-o&wipjs& 5 0 

Is *r©ttffl|aIK5 0 2JCg§gg$iifc^itllElK5 2 1 
fc, HSdlel^S 2 1 £tittSttjEleIB5 1 3fcSaffi$*tfc 
Mft(aIK5 2 2 1:. &$L\B}&5 2 2\C&tfc£tlfZ*£misl 
tt5 2 3 h ¥»Ih]K5 2 3lC^£tbMHSfBlB5 2 

4££;fr-r£o #*5, ©tfcta@«5 o i, §i-<z>t& 
ttieiK 5 o 2 r±, eng]K 910 t(&^«yg0«s 920 



[0010] tlx, £E^»r[eIB&9 0 lttifHBlBlBs 
2 4|C»«**b-CV^. ttffiffiiEIe]B& 5 1 311, My 
^9 0 2 2:KS#9 0 3 t^t*C»Z^«S2 1 01c 

[0 0 11] i J 4t*t#t«»^^ p 9 0 
fit. SfiM^tJi^tttt, Ms/f 902^OFF 
l-£*x5o ^LT, ^15lHlSS9 1 0*>b< LM®&2 3 
OK. S^SQlSr^LT< UM«ffi2 4 0fcB 

*t*h 2ot. m—<z>mm2 1 o, 

nmrn 220b <om%: mm&mt u m-<omm 

12 0 tI-Olg2 1 0 b<Df%<D&& % Rlfi, ^— O 

«c 120 tm=<nn,m 220 t^raofi^M^i t> 

[0012] ig»t^r-f o9oi:*|fri 00 

fettfcfcStt, S®i^ioo^ 3 yty* 

rat, mm%fa<Dmm\£ttvT&te&9 o° t*vc^* 0 

^LT, fflKfrl 00*3 !J*y*GilcfflHr*-*h £ 

— <om>mi 2 0 ^sz©ii2 1 0 b<om. xt* m— 
<Dmm 120 b iHoti 2 2 0 b (Df&tom&tf&ik 

u «#«>«* a y a- v xfaomm b m% -?mt-t 

[0013] m-(Dfcmi3im 501. ^-<ottwieiK 5 
o 2 iiSzroti2 1 o bmUi 20a i:cor^^a v 

^H<D^2 2 0 ^rl^l 2 0 b b <Dm<D&-§k&W£\Z 
2E»U ^DglHj^5 l i, |£®[H]Sg5 2 l«cai^r-5o 
*0»mgS5 1 1 »A*$ttfc«#Srlp3|[LXAGCIiI» 

5 i 2tctftfj-r*o ^©aiU'C3!?*!i.*fii©»«)a 

»tt*«5ixS. AGC(HlK5 1 2}*At)£tl1tm^<D 
mm ^rS^TtttSM^lHlK 5 13 iCtfl^So'* {4tSMjE 
(UK 5 1 3WLA^J*ti^«^ttft^9 0° T6U 

mwrf-i oooay*y*iftoi«titB7ttatt©fi 

f Tfc^iMtt Ut < 3 0, 2 4 0ICW 

[0014] mmisims 2 irtA**ixfc«*«:»»b 
i&o*^r±tt«§ix6o «&isi^5 2 2H, «hij§jeihj 

3S»laIIS5 2 l3ft»foA*S*tfc«»SrRI 
»!«»UT¥»lsII85 2 3(CtfJ^"r5e TWEKS 2 3 
«:A^^tLfcft-^Srffl5>b, UTJiSlHiK 5 2 4 IC 

[0015] Si ocn^t^p 9 0<om# 

<ofi^igS:^-ro Hi otc^v^r, <£>m®l 2 0 1: 
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mr.<onm 2 1 0 t<nmm. rt*. m-^nm 1 2 0 1 

»H<D«Si2 2 0i:O|83|i»dS«L<^5i:5t-> 

5 o&msb+i 0 o*fcnvx^zit*>^ wb^ioo 
n £ isHs<aflr*£ = 1? *- y *r^io«i& ^ em^am**: * 

#«UT^LT^ft. JDlHsIISs 1 id^fi. 

tsmt &n<Dm*i>*t>w&ti* 9 o° -r*tfc{t-*-c&ft« 

H5o *tblfil*&5 2 1J&>£>«\ jgft^lOOiDa^ 

[0016] r<o*5****^ft«lH>w*9o 

[0017] tt&m&lrZbZnxJ v*?9 0 2&0 
Ntc£*K 4fcMljEleIJft5 1 3^€>WA*ii,/t=ip*y 

-<Dmm2 1 o^A^nft. m~<vn&2 1 o^a^ 

5 2 1. tftftlfilB&S 2 2. ^?tlHl»5 2 3&^UT, if 
H@ftS 2 4d^3f^<0«^m^$^5. r<DJ««lHll& 
5 2 4 a^ffi*SivfcBf*«>*W:. iSHKtfi: UT 
£ BtMHeUft 9 0 1 KiA^J $ ftft • 0 B»»f@M 9 0 1 

ft. 

[0 0 18] r<aj;5fc:saiis>W °9 ott. Btttoltt 

9 1 OitT^^««lHlK9 2 0^orto3a^4x^SB 
[0 0 19] 

a^tt^&Moi-ft fcv*5 mmoh^w a*>£ a 
^^&«J;<fce>*v-CV>ft. U**U r^i^ifife 
©»$>*>f n-crt, 0&<D£awerr±-e£fta*. w> 



^v^rasasfcft. 

[0020] uamm-tis^mnftmas^xtti. 

ra-o»«jrc@a*»rflr*^BJJtou. =v*v*fa\z 
«Bi^«ttS*« atewrr ft r t i^bw. 
[0 0 2 1] ua»u a»^Bb«<o«««tpi-o« 

fmat&&Jt b*v. wm*s*4 p o/j^fc, nut* 

<S=* * h ft^Htt^v^ i: v> 5 W«365*> fto 

[0 0 2 2] *5M§tt. &atc*gf&^tf)£a^ 

WWrtSWft^-f *&!iflrrftcr fc*ltt*1-ft. 

[0 0 2 3] **WHu *aMb* «4fls> 

[0 0 2 4] Aaaflm^36<5<flr« 

i4^i*v>*5#^-c# ft «?ttC«r»ft^ e r t ^ 9 fhb 

[0 0 2 5] 

[RM«ri»^i- ft * <£>^&] lElW^^t* 

®«^Atc^u-ce:^-rft ^yty # ft W8*rrft*g» 

^fc. ft#(O^Sr £ a^Wrr ft £ B W9HhI8 t tr*i" 

*«:^*ttJ ttM^tf^ £ aw&rt-ft r <t t 
[0026] *»w©»^-fptt, mfe<o& 

bfrlt b % b 

mmxmzM uxac^-rft =» y a- y j>fa\z.mm-*z>mh 
*b, mffim**&mz*zmwm&b. m&mm* 

A*(0«-«ltr£ a»Ki-ft £ B»KS 
Kfc*Wi-ft«»^-f «t*)ot, fltnE^ib^n. ^ 
^r^«*i5H3AD*ixftwi:^J:9. =«y*y**fc« 

ttu t«E£a^»HEi«&ti> 9Wemmi^=» yay^ft 

^"ffto 

[0 0 2 7] ^^t. *r^<-r 
T^«^*«E«*-C*>ft r ^ Sr#*£i-fto 
[0 0 2 8] ^yt. *»WO»^ir^wtt. tWEft^ 
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BtCA;ft£;h,*t&&ff^ x ga0l0r&L&i^tlciitj 
[0 0 2 9] ^©SB^WpH, ffi&tttt 

[0 0 3 0] gfrlBgS 
[0 0 3 1] **Mo«»^ir>f BfSo* 

fit, WE*— <o«ai:ay^y*ft©— *«*c*5v^ 
thz^k\zx*)^ KriEKtt-r-^ay^y^iRifcaEttu 

[0 0 3 2] »M©«l^t-foia:, SIkA^ 

[0 0 3 3] **W<Ofift^-f ntt. MCttBE 

•sw^aict t)Mss^ii<®«co^steA^i«gomtt^ 
tfc^ts^tiaot, «HES«Eit««osteA^«8 

[0034] «w©fi«i?t>rnfi, atnass- 

[0 0 3 5] *36W<D«^SgaW:, fiftfiE&nbi?* 



[0 0 3 6] roi5^Mtt5^^)»^t 
[0 0 3 7] ^anoHb^Wntt* S»[5] 

[0 0 3 8] *fc ; *»W«>«»S*r-f »ttt* «BVftB 
[0 0 3 9] *«W©»^t>fo«:, &®J^$r 

[0040]^, **w©«ti;t^oiis fia^#r 
[0041] *s&w*>m^ewt, itxikaa* 

[0 0 4 2] 

775139 9 ^^ L/c^E^iO^io^-r-f' a y 0 irra— xfi 
[004 3] *»K©S»S**>f alOtt, 1 0 

«**»feAa«**W^5»-WBMlHll85 2 0 IB 
KKrlHlKa 0 1 y^6 0 2, 6 0 3'^ tEM 

»^STfcS*«E«aS[6 0 4 £Sr*rr>5e 
[0 0 4 4] *JB9JO«ki?*'f l 0(7)IM5 1 
0. m*mWB&5 2 0^ &&[a]B&5 2 2*5^>f 
.6 0 3«r^UTiDjH3fS5 1 1 ir(i^«IElHl^5 13t 

K5 2oi:«jit5o ^rur, s a^iHiB 6 o i tm 

H@B5 2 4tZl&M$;h,TV^ 0 3^mM^6 0 4W:^ 
6 0 2$r^hUrmr:<om^2 1 Olcgj^^HT^ 

[0 0 4 5] roJ:5<cfllrit«:»i-5*»MoWBi?-r 
^folOll Sa^»r^U^v>i:^jc« > ttft|§K5 2 
0 3^UT&*aMiE[5lB5 1 31C^ 
^-f ^^6 0 2r±OFFIC^^ x G£&<Dm®iS^ 

-r p 9 o t m&vwbft&'t So 

[0046]-^ S5»i«:tafc*lc«:, 
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6 0 3 SrfrbTtftfc[El*& 5 2 2 &to*mH 5 11 \Ctm 
X^y^S 0 2^0NtC$iX3tmm«aK6 O 4# 
«ZO«£2 1 Otcg&fc£*xSo J£*JEWK6 
0 4d>^*— <D«ffi2 1 OlC^T^m^&ftiXlZfr 
5. tRIfi^lOO^ JB— <DWmi 2 0cO«ffil20a 

irS&-£>Wfi2 l Ofc<DW(oM^J:»)3yt!)* 

i6jtcaetfci-s. **ucj;o-c. «si 20a 

m2 1 Oir^W> 2fctf> «fil 20b^£(Z)W2 2 
[0 0 4 7] *ft&(Hl«&5 2 2tt. 1 1 

zthzitab, «»^i o o<oiatt[^[$jo«tiii:ratt<D{f 

!»EI»5 2 1^bA***tfc«*«rWI«M<«tU 
T¥?t[El«S 5 2 3 I^ffi^i-^o 

[0 0 4 8] ^{cHuc^ufcffltti^r-f n 

i o coflr^&^ia^r. h 2 ic*^t. aiotisi 

[0049] aa&Wr*i-a±:*r3\ £«raw*6 0 4 

#toic|6ttu «R-^»ffi(Hi«5 o ixt«&rtf> 

tftfflell&S 0 2 fflKhPl 0 0*>ffi«#tfr|co«Ki 

MK5 2 ld^W^^^SflT^tt. ISftflOO^ 
e>HXV>^^lfi-CSe^WfUy5:l*^lcr±. £»[sl&5 2 

[0 0 5 0] *ft&lHJ&5 2 2tlt M»1h1B&5 2 1 t*b 

mil z tvftm^t^m^ 100 <ommjjfa<z>mM t n*a 
o«ttiwii)»*M. 

[0 0 5 1] ¥*tlel*&5 2 3Ttt. tkftglK5 2 2*>*> 

[0 0 5 2] *L"t. ¥?«NhJK5 2 3*»e>fcH;t>4*Lfc« 
«WiliI»5 2 4T«l«*n, §B»wf«^^ur 
a Sr»>riBM 6 0 1 KA^r 3 B^WflellS 6 0 1 

3. 

[0 0 5 3] *C 0 3Srlv>t, SSMloaBtt^W 
W n 1 0 <D JUtftftiattH-Cfc 9. II ratlfcWI 
[0 0 5 4] H3tJ3V>T, J&— <D&mm&5 0 If*. 

JS—^^-^r^s out, ~<nm—(o*^T i/zfs 
Ola ^St^A^^*R«lMj^lBlc»«$ttfc 

m-^^ts o i b t *^zm-(Dimmmms o 1 



yyso2ai:, ;o|Rr<Dt^7y/5 0 2 a<ORfc 
0 2 b £*#1-SfS-^E«M»5 0 2cT?t«^ 

tv^* 0 »-<dr(ehi««s5 0 1 c <nfrteKj]m-tm 

-om«2 1 OlcJtttStu #K«IA**f»^y^ 

6 0 2fcfrU"C\ 5£«a=tf*6 0 4t, «tffi«R6 0 
4 fctt*EEOjl*6£«EE«X7 0 1 a fctcSa$*vC 

(oi%2 2 oicsaastw #rka**^w:£«e«« 

7 0 1a tra-<0«E03t«BE«R7 0 1 bfclttKSft 

[0 0 5 5] WKl^W a 1 Of*, fi5*»f*L4v*& 
#HU ^yf 6 0 2^tfft«7 0 1 *\Zim2 
*U H— ©R<K«MI»5 0 1c, 5 0 2 c<D>f^ 

iH-yVa-h lei 9 > %-(OWfc2 l 0 . M=(onM 

2 2 OtCtt* ^«£Hll7 Ola. 7 0 1 b<D«E#SJ 
apSfu*. H^«r« k i&U^i^lB2 5 0&J:tU 
S120 ^roli2 i o b<omf&s Jttf, 
ffil 2 0£ffSHtf>«g2 2 0£<OISIBtf*U<*S«fc5 

[0 0 5 6] ^rUT. aa*»rtri-*fc#tt. **jr* 
6 0 2d5^«ff«jR6 0 4l£*«S*V K»t«W«>>f 
▼$>*-yv» — hfciJ;!), fl*-<D«fi2 l ofctt* ®t 

m«aR6 0 4(O«BE^iJD*ix5o **>fc*. til 2 
0 a tm^(DW&2 1 O t©B, t«120bt 
#H<D«*£2 2 0 fcOMlCtt. ft)i5Af$(OM^ 

jv mm^i o o^ay^si^MicKttu W120 

a tn-<DWm2 1 0 t^BJBI. &tf. WI120b£ 
»H<?5«ffi2 2 0i:^fHJBI^#U<^<^9, *-<7>» 
WIUK5 O l&T*#-<P«fii[i]i&5 0 236>feJWSWl 

[0057] r<D£5 3fe««**i-S*3&W<0»B^ir 
>f n 1 ott, WttT 10 0 Sr^^iirT a B^Wr^-T 5 

d£as-cft6fc»« o o a#«)ji»*»»rt'5 

#200 CO^W^»*^«A Ufc 9 . m-<^)«ffi 1 2 0 

[0 0 5 8] ott. raMiIf&5 1 

0, fil^«yffiIsIK5 2 0«r^UTttl^$ix^{t^«ria 

[0059] watoitvt o i o ri, a:«mffiSrRi 

Ofi. IKB^l 0 0*-KttS*«fc«>«>«EWlP«^ 



[0 0 6 0] fil^Wn i ott. 
»Wf* Lfcv^ £ S icttttlslB 5 2 2 lcffl***bS«a« 
Lfciiot, *jffltlHlll5 2 2«rfflv^T3y*JIAlJ:J:5 

[00 6 1] tfcic. H4lc*3M0!Eab3?WB0M0 

[0 0 6 2] H4K143V^T, :«&0§0>fiIb^W n 2 0 
i*. SllC^lfc^ yf6 0 2 tfeM&^MG 0 4tC 

ttxT^-f tf— K6 0 4 a «r*rsjs<o*^ig»^-r>r 

0 1 0 

[0 0 6 3] *»«OiSlli^^-<n 2 Of*, ^-f*— K 
604 a^y- KtfjR— <0£[|E*i(I« 5 0 1c <^>^S 
ft7^«FPfcSSKS*U ^-f K6 0 4 a <DT S — K 

[0 0 6 4] r<7><t 5ft**o«»^t>ro 2 ora. e 
r^«»*sH«ni$H, I-olii 2 0£Br<£>m«i2 

1 o t<om. $&—<onmi 2 0 tm=<vm,t&2 2 
[0065] ^<D£otm&*m-***mi<owm*J* 

[0066] ^ic, .@5K:*IBW<oSfb^><c2 0Sl2: 
»J<ojWl«oiaKBI«>— B5K*5WC. 01 

ic^ufc^ib^-fa 1 0 tm—xnmQ<DUft\zrxm 

[00 6 7] Bl 5 ICjfcV^T. #*W0>SE»^*>f P30 

^yf 605 fc«EWW^®!-Cfe5€«ff«aa6 06* 

[0 0 6 8] J&gmotB&r^W n 3 Of*. *-f:?^6 
0 5£:frUT5g«JE®Sil7 Olbt, ^UEIiM6 0 4 

irttiS^co^mEEmse o 6 b&n-<D&mmm&5 
[0069] z.<o£*>t£m&<Dmm*j*>( o3on, a 

ffimM 7 0 1a. 701b MK*** o 1 

[O0 70]^u, ifiB»f*t5tttt:, ^yf 

6 0 2. 6 0 5^ifflK6 0 4, 6 0 6 fcgS&i* 



T*«»auwiDS*u &=o*S2 20 

6 o efrbto^Txm^&WiNZtiZ* u^ot, 
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